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How effective is Tobacco Taxes to Reduce Smoking? : The 
Case of Korean Tobacco Taxes 
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The paper examines how the price of tobacco products affects smoking, using 
individual level smoking records in Korea National Health and Nutrition 
Examination Survey (KHNNES). The price of tobacco products in Korea is 
considered to be low, having been raised several times from 900 won to 2,500won. 
After the last price increase in 2005, several attempts have been made to increase 
tobacco price further. The attempts could not be realized despite of large 
consensus on raising the price of tobacco products among the government, 
economists, and antismoking campaigners, partly because of the public resistance 
believing that tobacco taxes are regressive. Smoking prevalence of the lower 
income class appears to be higher in Korea. Raising the price of tobacco is the one 
popular option that government often considers as additional source of tax revenue, 
especially to fund increasing welfare expenditures, national health insurance, and 
as one of the tools for tobacco control policies. The price elasticity of tobacco taxes 
gives implications on how effective raising the price of tobacco products on 
reduction of smoking prevalence in Korea as it also make good revenue source for 
welfare expenditure. Pooling available time series data of KNHNES from 1998 to 
2011, the paper finds that the compensated price elasticity of tobacco products is -
0.425. By income groups, lower income class shows higher responsiveness to the 
changes in the price of tobacco products. The price elasticity of the lowest income 
class is estimated to be -0.812, while that of the highest income class is estimated 
to be -0.325. Estimates show that the effect of Korea’s tobacco taxes on smoking is 
higher for the lower income people, implying that increases in tobacco taxes may 
reduce smoking in lower income 2.6 times more than that of higher income 
smokers.   
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I. Introduction 
 
The price of tobacco products in Korea are considered to be low in the aspects of 
international comparison of the price of tobacco products and the social costs of 
tobacco products. Current price of the basic tobacco products in Korea are 2,500 
won (1.68 euro), which is the lowest of the EU countries and the United States. The 
price of tobacco products has been raised several times; the price was 900 won in 
1994, raised to the current price of 2,500 won in 2005. Since the price increases in 
2005, several attempts have been made to increase tobacco price further, but could 
not be realized despite of large consensus on raising the price of tobacco products 
among the government, economists, and antismoking campaigners. Raising the 
price of tobacco is the one popular option that government often considers as 
additional source of tax revenue, especially to fund increasing welfare expenditures, 
and as one of the tools for tobacco control policies. In Korea, Tobacco is considered 
easier source of additional revenue than other addictive goods such as liquor, as 
liquor is considered to be the product attached to working class‟ life, and is expected 
to have more tax resistance. Also liquor tax is earmarked to National Development 
Special Account which is under the charge of Ministry of Land, Transport and 
Maritime Affairs (MLTM), while tobacco is related to the budget of MOHW and health 
expenditure. 
 
 Rationales for government intervention on the consumption of addictive 
goods are smoking as demerit goods and inter-personal negative externality of 
smoking. The impact of smoking behavior on non-smokers is much more obvious 
than liquors and gambling, it is valid that the consumption of tobacco products is 
higher than the socially optimal level so that the Pigouvian tax may internalize 
negative externalities of smoking. Smoking is often considered as demerit goods in 
the aspect that the reduction of tobacco consumption is the way to promote health. 
Smoking is addictive good that needs to be regulated to consequently improve 
personal autonomy and freedom from addiction. When smokers are heavily 
dependent on nicotine, they may limit their lives with tobacco-related diseases such 
as stroke and lung disease or early death. However, theory of rational addiction 
(Becker and Murphy, 1988) views addiction as individual decision making, which 
maximizes utility over lifetime, marginal damages of smoking is traded off with 
marginal gains from current smoking. This view of rational addiction provides 
rationale for government intervention to reduce the consumption of addictive goods 
only for interpersonal disutility caused by smoking, but as in Gruber et al (2002), the 
possibility of time inconsistency of individual decision maker allows rationale for 
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government intervention on rational addiction.   
 
Addictive nature of smoking also leaves questions on how effective corrective 
taxation may be to control such behavior. Theory of rational addiction implies slower 
responses of demand of addictive bads on the changes in price. Longer run 
responses are larger than short run responses as addicted person are more 
responsive to permanent shocks than to temporary shocks. Addiction to smoking 
may make demand of tobacco products to be slowly responded to price changes.   
 
 The question of how responsive the consumption of tobacco products is to 
the changes in tax rates is important to answer whether the price increase may be 
effective to reduce smoking and raise tax revenue on the other hand. Previous 
studies on the price elasticity of tobacco products in Korea vary in magnitude, 
depending on the data and identification strategies. Most of the studies use 
aggregate time series tobacco sales data and household expenditure data, instead 
of individual consumption of tobacco products or individual smoking. It is well 
recognized that time series aggregate data suffers multicollinenarity and simultaneity 
problems in identification, often missing the information on individual decision 
making for smoking. Individual level data gives more information on smoking 
prevalence, cessation decision, the effect of addiction at the individual level, but 
individual level data is often more limited than aggregate level data. Previous 
literature mostly used Household Expenditure and Income Survey reporting 
household expenditure on tobacco products. The pros of using the data is that the 
data provides long time-series spans and cross-sectional information as well, but the 
cons of the data is that it is household level data on households‟ total expenditure of 
tobacco products. This study uses Korea National Health and Nutrition Examination 
Survey (KNHNES), which reports official national smoking related statistics. The data 
provides the information on individual level consumption of tobacco products and 
various smoking related information such as duration on the smoking, cession of 
smoking, and past smoking experience, etc. Pooling each year ‟s survey, the data 
provides both time-series and cross-sectional variations at the individual level 
smoking habits. 
 
The paper consists of 5 chapters. The second chapter surveys previous literature. 
The third chapter briefly explains tobacco taxes in Korea and smoking prevalence in 
Korea. The fourth chapter describes the data and econometric model. The fifth 
chapter present the estimation result and the sixth chapter concludes.  
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Ⅱ. Previous Literature 
Previous studies on price elasticity of tobacco products generally found that 
tobacco products are price inelastic. Demand for tobacco products are found to be 
more price responsive for low income countries, low income smokers, and young 
smokers. The price elasticity of high income countries are found to be more inelastic 
while that of low income countries are found to be more elastic. According to WHO 
and World Bank (1999), most of the studies estimated the price elasticity of -0.25 to -
0.5 for high income countries with higher distribution around -0.4. For low income 
and middle income countries, the price elasticity is estimated from -0.5 to -1. Gallet 
and List (2003) reviewed 500 literatures, concluding that price elasticity of tobacco 
products is around -0.4 to -0.44 in their Meta analysis.   
Korean literatures showed more various estimates, ranging from -0.058 to -0.78. 
One of the possible reasons for that would be the periods of analysis. Tobacco price 
in Korea rapidly rose since 2005 compared to the earlier increases. The smaller price 
increase in 1990s may bring lower estimates for studies analyzing earlier data. Most 
recent studies, however, showed the price elasticity of around -0.4.  
 
Table 1: Previous Literature 
 
Data Estimated Elasticity 
Keeler  et al (1993) 
United States (CA) 
Time series aggregate data (1980~1990) 
Short run : -0.3 ~ -0.5 
Long run: -0.5 ~ -0.6 
Douglas et al (1999) United States,  NHIS (1978~1979) - 0.01~- 0.01 
Ohsfeldt et al (1999) United States, CPS (1992~1993) - 0.07~- 0.22 
Hu et al (2002) 
China, Time series aggregate data 
China national statistics (1980~1996) 
- 0.54 
Gallet et al (2003) Meta analysis (500 literatures) - 0.38~ - 0.60 
Gruber et al (2003) 
Canada, Time series aggregate data, 
FAMEX (1980~1998) 
- 0.72 
- 0.47 (with smuggling) 
Microdata set:  - 0.45 
Adda et al (2004) 
United Kingdom, HSE (1993~2001) 
United States, NHANES (1988~1994, 
1999~2000) 
UK: - 0.81 
US: - 0.65 
Lee et al (2005) 
Taiwan, Time series aggregate 
National Statistics (1970~2000) 
Domestic: - 0.62 
Foreign: - 0.82 
Mazzocchi (2005) 
UK, Time series aggregate data 
(1963~2003) 
Short-run: - 0.55 
Long-run:- 0.82 
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Ahmad (2005) 
US California CDC / BRFSS 
(1993~2000) 
- 0.18 
Gospodinov (2005) Canada, CANSIM (1963~2003) - 0.31 
Adda et al (2006) US, NHANES (1988~1994) - 0.20 
John (2008) India, NSS (1999~2000) - 0.41 
Chen et al (2011) China, UHIES (1999~2001) - 0.43 
Lee, M.H, et al 
(2002) 
Household Expenditure and Income 
Survey (1982~2001) 
-0.058 
Kim, W.N. et al 
(2002) 
Household Expenditure and Income 
Survey (1980~1999) 
Time series aggregate data(1975~2000) 
HEIS: - 0.71 
Aggregate data: - 0.19 
Kim, Y. I, et al. 
(2004) 
Time series aggregate data (1980~2002) - 0.18 ~ - 0.40 
Household Expenditure and Income 
Survey (1991~2002) 
Survey (2003) 
- 0.52 
Kim, J.H. et al 
(2004) 
Time series aggregate data (1975~2002) - 0.0018 
Kim, W.N. et al 
(2004) 
Household Expenditure and Income 
Survey (1991~2002) 
- 0.52 
Lee, Y. et al (2005) Time series aggregate data (1965~2005) 
Total: - 0.43 
Domestic: - 0.68 
Foreign: - 1.17 
Kim, W. N. et al 
(2005) 
Time series aggregate data (1980~2003) 
- 0.34 
- 0.41(myoptic) 
Relative price:  - 0.43 
- 0.47(myoptic) 
Survey (2004.12~2005.1) - 0.34 
Kim, W. N. et 
al.,(2006) 
Survey (2007) 
1 month: - 0.68 
3 month: - 0.62 
6 month: - 0.55 
Min, H.C. (2007) National Social Survey (2003~2005) - 0.36 
Kim, W. N. et al. 
(2007) 
Household Expenditure and Income 
Survey (1988~2006) 
- 0.70 ~ - 0.77 
Sung, M.J. et al 
(2008) 
Household Expenditure and Income 
Survey (2001~2006) 
- 0.46 
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Ⅲ. Tobacco Taxes And Smoking Prevalance In Korea 
Currently three kinds of consumption taxes and two kinds of charges are 
levied on tobacco products. Consumption taxes include local government taxes 
such as tobacco tax and local education tax and central government tax, VAT. In 
addition to taxes, National Health Promotion Charges (NHPC) and waste charges 
are levied. Except VAT, all taxes and charges has a feature of excise tax which is 
generally considered better policy tools for controlling smoking behavior than ad-
valorem tax. However, excise tax is poor at reflecting the increases in the price 
level and the price of tobacco products and the effective tax rates on tobacco 
products have been falling after tax increases.   
 
Table 2: The structure of tobacco price 
Categories 
Tobacco price 
notes 
2000 
2500 
(current 
price) 
3000 
(in case of price 
increase) 
Taxes and 
Charge 
National Health 
Promotion 
Charges  
354 354 558 
Excise 
(per 20 pieces) 
Tobacco tax 641 641 772 
specific excise 
(per 20 pieces) 
Local education 
tax 
320.5 320.5 386.5 
excise 
(50% of Tobacco tax) 
Waste charges 7 7 10 
Excise 
(per 20 pieces) 
VAT 177 227.27 273.27 
ad valorem 
(10% of sales price) 
Total Tax 
1499.5 
(75%) 
1549.77 
(62%) 
1999.77 
(66.7%) 
 
Retail margin and cost 500.0 950.23 1000.23  
Sources: Ministry of Health and Welfare, Health and Welfare Program Guide, 2008 
 
Tobacco tax, which is considered as good sources of local government revenue, 
comprised substantial portion of local tax revenue in 1980s, but comprises about 6% 
of local tax revenue (1.4% of total government revenue) in year 2010. Tobacco tax 
currently levies 641 won per 20 pieces of cigarettes, raised from 510 won per 20 
pieces in 2005. After introduction of tobacco tax in 1989, tobacco tax raised 3 times, 
Local education tax is set 50% of tobacco tax revenue. National Health Promotion 
Charges (NHPC) are excise tax on tobacco products, which levies 354 won per 20 
pieces. NHPC changed 3 times, from 2 won to 150 won in 2002, and to 354 won in 
2005. 
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Figure 1: Tobacco Tax and NHPC  
(Unit: KRW) 
* Source: Statistics Korea and Ministry of Health and Welfare 
 
 
Tobacco price increased six times since 1994. Major increases of 500 won 
occur in 2005 and 2008. Since then, many attempts were made but couldn‟t be 
realized due to strong public resistance. The proportion of tobacco tax out of 
tobacco price is considered low at 62%, compared to OECD average of 72%. One 
of the barriers and issues on tax increase on the tobacco products are regressivity 
of tobacco taxation. Taxes on goods are generally considered regressive, since the 
ratio of consumption expenditure out of income is greater for the poor. Excise tax 
on tobacco can be regressive if lower income group smoke more than higher 
income group. In Korea, surveys show that higher income group smokes less, 
approving the possibility of regressivity of tobacco taxation. However, not many 
literatures in Korea show that the price elasticity of tobacco products are higher in 
lower income group. Growing body of literatures show that lower income persons 
and younger persons tend to be more responsive to price increases, but few 
studies analyze Korean case. It is also true that lower income persons‟ demand is 
substituted for lower quality tobacco products. But if the price elasticity is higher for 
lower income persons, price increases would lead to more reduction in smoking 
and more tax revenue as well.  
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Table 3: History of changes in tobacco taxes 
 
1989.1
~ 
1994.1
~ 
1996.1
~ 
1997.1
~ 
1999.1
~ 
2001.1
~ 
2002.2
~ 
2004.12.30~ 2008.1~ 
tobacco tax 360 460 460 460 460 510 510 641 641 
local education tax 
  
184 184 184 255 255 320.5 320.5 
public fund 
 
20 
       
waste charges 
  
4 4 4 4 4 7 7 
National Health 
Promotion Charges    
2 2 2 150 354 354 
tobacco production  
stabilization fund       
10 15 
 
VAT 
    
100 118.2 136.4 181.8 227.27 
Total Taxes 360 480 648 650 750 889.2 
1,065.4
0 
1,519.3 
1,549.7
7 
as a ratio of sales 
prices 
(%) 
 
(53%) (65%) (59%) (68%) (68%) (71%) (76%) (62%) 
sales price 
 
900 1,000 1,100 1,100 1,300 1,500 2,000 2,500 
 
 
Shortly after price increases, total sales of tobacco products tends to 
decrease. The sales volume, however, tends to increase within few years. One of 
the reasons is that KT&G moves up the release of the tobacco products. Especially 
in 2005, when the price increase was high, the release of tobacco products moved 
up to the end of 2004 as the price increase was announced and well-informed to the 
company. Literature showed the experience of increased smuggling with the price 
increase especially in the border regions where the price gap is large. In Korea, 
smuggling of cheaper Chinese tobacco products is possible source of disturbance. 
 
Figure 2: Tobacco Sales and Tobacco Price Index (1994-2010) 
(unit: million pack of cigarette) 
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Smoking prevalence in Korea is 23.3% ~27.7% in 2009.2 Male smoking 
prevalence is higher than OECD average, while female smoking prevalence is very 
low as 4.6% in 2007 (OECD average for female smoking prevalence was 18.3% in 
2007) Age group of 30s showed relatively high smoking prevalence. Smoking 
prevalence of 20s begun to rise from 2008, surpassing the smoking prevalence of 
30s. However, smoking rate per day are reported high in older groups such as 50s 
and 40s, and the smoking rate for 30s is relatively low. Higher income group shows 
lower smoking prevalence and smoking rate. Lower income group is appeared to 
smoke more in Korea.  
 
Figure 3: Smoking Prevalence by Age Group 
 
 
Figure 4: Smoking Prevalence by Income Group 
 
 
 
 
 
                                                          
2
 Smoking prevalence is slightly different by surveys. National Health Nutrition Survey reported 27.2%, while 
Smoking Survey reported 22.4% in 2009.   
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Figure 5: Smoking Rate per day by Age Group 
 
Figure 6: Smoking Rate per day by Income Group 
 
 
Ⅳ. Data and Identification   
1. Data 
The paper uses individual smoking related records in Korea National Health and 
Nutrition Examination Survey (KNHNES). The survey is national survey, set by 
National Health Promotion Law, providing national aggregate statistics on smoking 
prevalence and other important health and nutrition index. The survey was 
conducted in every 3 years from 1998 to 2007 and changed to annual survey since 
2007. The survey is the one and only one source of individual level smoking 
related data which has time series information as well. Although it is not panel data, 
repeated cross-sectional data provides enough time variation and cross-sectional 
variation. The survey records smoking starting age, motivation for smoking, 
tobacco consumption for current smokers and ex-smokers, duration of smoking, 
date of quitting smoking and motivation for quitting, etc. I use pooled sample of 
1998, 2001, 2005, 2007, 2008, 2009, 2010 waves of the KNHNES. Because most 
significant price increases occurred after 2001, the pooled sample provides 
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appropriate time-series variations. In previous studies using micro-level data 
analyzed the data for the period of early 2000 when the major price changes did 
not occur yet. Along the shortcomings of using household expenditure on tobacco 
products, previous studies have lots of limitations estimating the price elasticity of 
tobacco products. This study nicely circumvents these issues by using more 
appropriate data source.  
       
Table 4 describes summary statistics of the pooled sample. The sample consists 
of 28% of smokers and 72% of non-smokers. About 25% of non-smokers 
responded that they were once smokers in the past, quitting smoking some point of 
time. Non-smokers have higher household income and older on average. About 
88% of male appears to be smokers, and only 12% of female is smokers. Single 
and the divorced are slightly more likely to be smoker. Average duration of 
smoking is 21 years, and average consumption of the tobacco products of smokers 
are about 16 packs per month. 
 
Table 4: Summary Statistics 
 
Total Smoker Non-smoker 
Dummy variable for smoking 
0.276 1 0 
(0.446) (0) (0) 
Age 
44.504 41.378 45.611 
(15.916) (14.114) (16.337) 
Household total income 
(monthly, million won) 
331.743 311.253 339.523 
(715.431) (729.345) (711.915) 
Male 
0.488 0.88 0.339 
(0.500) (0.326) (0.473) 
Female 
0.512 0.12 0.661 
(0.500) (0.326) (0.473) 
Rural Area 
0.196 0.196 0.196 
(0.397) (0.397) (0.397) 
Married 
0.689 0.654 0.704 
(0.463) (0.476) (0.457) 
Single 
0.206 0.268 0.182 
(0.404) (0.443) (0.386) 
Divorced 
0.027 0.041 0.022 
(0.163) (0.199) (0.147) 
Widowed 
0.072 0.029 0.088 
(0.259) (0.168) (0.283) 
Elementary School 
0.200 0.131 0.226 
(0.400) (0.338) (0.418) 
Middle School 
0.106 0.109 0.104 
(0.307) (0.311) (0.306) 
High School 
0.393 0.452 0.371 
(0.489) (0.498) (0.483) 
College 
0.301 0.308 0.299 
(0.459) (0.462) (0.458) 
Professionals, Managers 0.126 0.136 0.122 
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(0.331) (0.343) (0.327) 
White-collar 
0.088 0.098 0.084 
(0.283) (0.298) (0.278) 
Service and Sales 
0.145 0.171 0.135 
(0.352) (0.377) (0.342) 
Agriculture and Fisheries 
0.056 0.055 0.056 
(0.230) (0.227) (0.231) 
Construction 
0.200 0.31 0.158 
(0.400) (0.462) (0.365) 
No jobs 
0.385 0.229 0.444 
(0.487) (0.42) (0.497) 
Consumption of Tobacco Products 
(pack/month) 
4.444 15.551 0 
(8.422) (8.617) (0.000) 
Duration of Smoking 
10.363 20.997 0 
(13.708) (12.942) (0.000) 
Price (real) 
2,436.924 2,423.695 2,441.954 
(300.593) (309.293) (298.593) 
N 54,167 14,071 40,096 
* Means are weighted average using time-series sample weights which are provided by survey. 
 
2. Empirical Model 
The pooled sample consists of 28% of smokers and 72% of non-smokers. 
The estimation of the price elasticity of tobacco products is subject to sample 
selection bias. Using Heckman‟s two stage estimation, the empirical model to 
estimate the price elasticity of the smoking is as follows: 
  Yit = Xit β+ μit                                                (1) 
Yit = 1 if  Zitα+εit > 0                                      
       = 0 if  Zitα+εit ≤0                        (2) 
 
where Yit is log (consumption of tobacco products), Xit includes age, age squared, 
female, rural area, single, divorced, widowed, elementary school, middle school, 
college, no jobs, white-collar, service and sales, agriculture and fisheries, 
construction, duration of smoking, log price and log income. Zit in the selection 
equation includes age, age squared, female, rural area, marital status, education, job, 
and log price. By including duration in the smoking variable, addictive nature of 
smoking is reflected in estimation of demand equation. The participation in the 
smoking is not necessarily to relate to household income, and neither is duration of 
smoking variable. Household income and duration of smoking variable are used as 
exclusion restrictions.  
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Ⅴ. Estimated Results 
Table 5 presents the 1st stage estimation result of smoking decision equation. 
Participation into smoking increases as age increases and then decreases after 
some point as one gets older. Female is less likely to begin smoking, and resident of 
rural areas is more likely to begin smoking. Single, the divorced and the widowed are 
more likely to begin smoking. The price effect is small, but negative on smoking 
decision equation. Those living in rural areas are more likely to begin smoking than 
those living in the metropolitan area.  
 
Table 5: 1st Stage Estimation Results of Smoking Decision Equation  
 
Coefficient Standard Errors 
Age 0.029*** (0.003) 
Age squared -0.000*** (0.000) 
Female -1.643*** (0.016) 
Rural Area 0.108*** (0.018) 
Single 0.107*** (0.026) 
Divorced 0.703*** (0.041) 
Widowed 0.584*** (0.031) 
Elementary School 0.034 (0.023) 
Middle School -0.163*** (0.022) 
College -0.150*** (0.019) 
No jobs -0.098*** (0.027) 
White-collar 0.056* (0.030) 
Service and Sales 0.214*** (0.028) 
Agriculture and Fisheries -0.048 (0.036) 
Construction 0.184*** (0.028) 
Price -0.000*** (0.000) 
Constant 0.109 (0.083) 
Notes: Robust standard errors are presented in the parenthesis, using Huber/White/Sandwich estimator. 
         * <.1, ** <.05, *** <.001  
 
Table 6 presents the estimation result of tobacco demand equation. Similar 
to smoking participation decision, smoking increases as age increases and 
decreases as one gets older. Female smokes less than males. Those who live in 
rural areas smoke more than residents of metropolitan areas. Single, divorced, and 
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the widowed smoke more than the married. Those who have been smoking for long 
time tend to smoke more. The estimated price elasticity of tobacco products is -0.425. 
Lower income people appear to smoke more than higher income people. The 
estimated income elasticity of tobacco products is -0.015. 
 
Table 6: Estimation Result of the Smoking Demand Equation 
 
Coefficient Standard Errors 
Age 0.058*** (0.005) 
Age squared -0.001*** (0.000) 
Female -1.042*** (0.240) 
Rural Area 0.080*** (0.020) 
Single 0.091*** (0.025) 
Divorced 0.317*** (0.094) 
Widowed 0.468*** (0.086) 
Elementary School 0.029 (0.022) 
Middle School -0.054* (0.028) 
College -0.126*** (0.024) 
No jobs -0.110*** (0.028) 
White-collar -0.018 (0.026) 
Service and Sales 0.145*** (0.036) 
Agriculture and Fisheries -0.011 (0.032) 
Construction 0.102*** (0.032) 
Duration of Smoking 0.016*** (0.001) 
Log Price -0.425*** (0.072) 
Log Income -0.015** (0.007) 
Constant 
4.273*** (0.362) 
0.401** (0.193) 
Mills Ratio 
Notes: Robust standard errors are presented in the parenthesis, using Huber/White/Sandwich estimator. 
         * <.1, ** <.05, *** <.001  
 
 To examine whether the price elasticity of the lower income class is lower 
than higher income class and whether tobacco tax may be regressive, the paper 
estimated the smoking demand equation by income percentile. Using Heckman‟s 
two-stage estimation, I estimate smoking demand equation by four income 
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percentiles. The estimation results are presented in <Table 7>. The price elasticity of 
lower income percentile tends to be larger than higher income percentile. The price 
elasticity of tobacco products of 1st income percentile is estimated to be -0.812, a lot 
bigger than that of the total sample, -0.425. The price elasticity of 2nd percentile is -
0.572, that of 3rd income percentile is -0.325, and that of 4th income percentile is -
0.341. This estimation result shows that lower income class are more responsive to 
the changes in the price of tobacco products. Corrective taxation for reduction of 
smoking is more effective to the lower income class than higher income class, 
reducing smoking of the lower income class 2.6 times more than higher income class. 
This, in turn, implies that additional revenue from tobacco tax increases mostly come 
from higher income class than lower income class, and tobacco tax may not be 
regressive.  
 
Table 7: Estimation Results (by income class) 
 
1st 2nd 3rd 4th 
Age 
0.092*** 0.060*** 0.048*** 0.044*** 
(0.012) (0.012) (0.01) (0.012) 
Age Squared 
-0.001*** -0.001*** -0.001*** -0.001*** 
(0.000) (0.000) (0.000) (0.000) 
Female 
-1.617*** -2.129*** -0.701 -0.331 
(0.394) (0.545) (0.478) (0.543) 
Rural 
0.107** 0.131** 0.060** 0.041 
(0.043) (0.055) (0.029) (0.038) 
Single 
0.235*** 0.015 0.071 0.047 
(0.083) (0.066) (0.055) (0.061) 
Divorced 
0.5912*** 0.607*** 0.139 0.241 
(0.183) (0.210) (0.176) (0.173) 
Widowed 
0.521*** 0.731*** 0.424** 0.277 
(0.119) (0.196) (0.189) (0.238) 
Elementary School 
-0.024 0.007 0.013 0.041 
(0.050) (0.062) (0.042) (0.057) 
Middle School 
-0.117* -0.080 -0.026 0.055 
(0.065) (0.058) (0.055) (0.081) 
College 
-0.172** -0.237*** -0.097*** -0.123*** 
(0.087) (0.082) (0.032) (0.039) 
No jobs 
-0.060 -0.230** -0.087 -0.095 
(0.110) (0.092) (0.055) (0.087) 
White-Collar 
-0.020 0.028 -0.073* -0.020 
(0.175) (0.102) (0.041) (0.042) 
Service and Sales 
0.115 0.212** 0.112* 0.052 
(0.123) (0.100) (0.064) (0.088) 
Agriculture and Fisheries 
-0.122 -0.146 0.112* 0.103 
(0.121) (0.109) (0.061) (0.069) 
Construction 0.066 0.147 0.100* 0.030 
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(0.116) (0.092) (0.059) (0.058) 
Duration of Smoking 
0.012*** 0.018*** 0.022*** 0.022*** 
(0.002) (0.002) (0.002) (0.003) 
Log Price 
-0.812*** -0.572*** -0.325** -0.341** 
(0.191) (0.141) (0.132) (0.169) 
Constant 
6.014*** 4.825*** 3.852*** 4.311*** 
(1.086) (0.824) (0.598) (0.831) 
Mills Ratio 
1.086*** 1.374*** 0.180 -0.134 
(0.348) (0.446) (0.362) (0.425) 
N 11,381 13,619 14,834 15,007 
 Notes: Robust standard errors are presented in the parenthesis, using Huber/White/Sandwich 
estimator. 
        * <.1, ** <.05, *** <.001  
 
Ⅵ. Conclusions 
The paper examines how the price of tobacco products affects smoking, using 
individual level smoking records in Korea National Health and Nutrition Examination 
Survey (KHNNES). The price of tobacco products in Korea is considered to be low, 
having been raised several times from 900 won to 2,500won. After the last price 
increase in 2005, several attempts have been made to increase tobacco price further. 
The attempts could not be realized despite of large consensus on raising the price of 
tobacco products among the government, economists, and antismoking campaigners, 
partly because of the public resistance believing that tobacco taxes are regressive. 
Smoking prevalence of the lower income class appears to be higher in Korea. 
Raising the price of tobacco is the one popular option that government often 
considers as additional source of tax revenue, especially to fund increasing welfare 
expenditures, national health insurance, and as one of the tools for tobacco control 
policies. The price elasticity of tobacco taxes gives implications on how effective 
raising the price of tobacco products on reduction of smoking prevalence in Korea as 
it also make good revenue source for welfare expenditure. Pooling available time 
series data of KNHNES from 1998 to 2011, the paper finds that the compensated 
price elasticity of tobacco products is -0.425. By income groups, lower income class 
shows higher responsiveness to the changes in the price of tobacco products. The 
price elasticity of the lowest income class is estimated to be -0.812, while that of the 
highest income class is estimated to be -0.325. Estimates show that the effect of 
Korea‟s tobacco taxes on smoking is higher for the lower income people, implying 
that increases in tobacco taxes may reduce smoking in lower income 2.6 times more 
than that of higher income smokers.   
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